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PROBLEM TO BE SOLVED: To provide an acrylate or methacrylate 
useful as a monomer component for manufacturing an acrylate or 
methacrylate copolymer which has high transparency to ArF excimer 
laser, excellent sensitivity, resist pattern form, dry etching resistance 
and adhesion, high affinity with alkalis, and is suitable for a resin 
component of a chemically-amplified photoresist composition which 
| can give a good resist pattern by paddle development. 

Q SOLUTION: The acrylate or methacrylate is represented by the 

I general formula (wherein R1 is H or a methyl group). The acrylate or 

methacrylate of the present invention is useful as a raw material for 
manufacturing the copolymer suitable for the resin component of the 
chemically-amplified resist. 



* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 
A general formula 
[Formula 1] 

R 1 

i 

CH 2 = C 
I 

C = 0 



(R 1 in a formula is a hydrogen atom or a methyl group) 

Acrylic acid or methacrylic acid ester come out of and expressed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Field of the Invention] 



The transparency of this invention over an ArF excimer laser is high, and The pattern characteristic, It is 
related with the acrylic acid or methacrylic acid ester used as a monomer for copolymer manufacture 
suitable as a resinous principle of the chemical amplification type photoresist composition which gives the 
resist pattern which was especially excellent in dry etching-proof nature and adhesion. 
[Background of the Invention] 



What protected the polyhydroxy styrene which has high transparency to a KrF excimer laser (248 nm) as a 
resinous principle of chemical amplification type resist, and this hydroxyl with the dissolution control group 
of acid dissociation nature has so far been used mainly. 

However, the demand to the minuteness making of a semiconductor device increases increasingly in recent 
years, and the light source is also shifting to the process using the ArF excimer laser (193 nm) of short 
wavelength from a KrF excimer laser. 
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By the way, in the process of using an ArF excimer laser (1 93 nm) as a light source, In resin with an aromatic 
ring like polyhydroxy styrene used conventionally, since the transparency over this ArF excimer laser is 
insufficient and it cannot be used, the acrylic resin which does not have an aromatic ring as what is replaced 
with this has come to attract attention, but. This acrylic resin has the fault that dry etching-proof nature is 
inferior. 
[0004] 

And it is known that it is effective to introduce ester of acrylic acid and alicyclic alkyl into the constitutional 
unit in resin in order to raise such dry etching-proof nature, The polymer (refer to patent documents 1) of 
the acrylic ester which has an adamantane skeleton in an ester part until now, the copolymer (refer to 
patent documents 2) of the acrylic ester and acrylic acid tetrahydropyranyl ester which have an 
adamantane skeleton in an ester part, etc. are proposed. 
[0005] 

However, if acrylic ester with such an adamantane skeleton is introduced as a constitutional unit, about 
transparency and dry etching-proof nature, a certain amount of improved effect will be accepted, but. the 
acrylic ester itself which may not necessarily satisfy the effect and has an adamantane skeleton — there is 
a fault that do not escape becoming a high cost since it is not what may be obtained easily, and it is 
insufficient also in respect of sensitivity, and good pattern shape is not acquired. 
[0006] 

On the other hand, although it is the important purpose in the process using an ArF excimer laser to make a 
super-minute pattern of 0.2 micrometer or less form with sufficient definition, When making such a 
super-minute pattern form, the adhesion of a substrate and a regist layer runs short and it is accompanied 
by the problem of producing the failure by a pattern. 

For this reason, what introduced 3 **OKISO cyclohexyl ester (refer to patent documents 3) of acrylic acid 
and acrylic ester with an oxygenated heterocycle group like gamma-butyrolactone (refer to patent 
documents 4) as a constitutional unit is proposed. 
[0007] 

However, if the acrylic resin which introduced the acrylic ester unit with such an oxygenated heterocycle 
group is used to an ArF excimer laser, Although an improvement is accepted a little in respect of adhesion, 
a faithful resist pattern cannot be formed in the paddle development whose semiconductor device 
manufacture the compatibility over the alkaline aqueous solution used as a developing solution is insufficient, 
and is in use. For this reason, the adhesion over a substrate is excellent and it has been an important 
technical problem in this field to realize resist for ArF excimer lasers which moreover has the compatibility 
over the alkaline aqueous solution in which paddle development is possible. 
[0008] 

[Patent documents 1] JP,4-39665,A (a claim, others) 
[Patent documents 2] JP,5-26521 2,A (a claim, others) 
[Patent documents 3] JP,5-346668,A (a claim, others) 
[Patent documents 4] JP,7-181677,A (a claim, others) 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
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[0009] 

While this invention is a basis of such a situation, and its transparency over an ArF excimer laser is high and 
the outstanding sensitivity, resist pattern shape and dry etching-proof nature, and adhesion are shown, The 
compatibility over alkali is high, As a resinous principle of the chemical amplification type photoresist 
composition which can give a good resist pattern by paddle development. It is made for the purpose of 
providing acrylic acid or methacrylic acid ester useful as a monomer component for manufacturing suitable 
acrylic acid or a methacrylic-acid-ester copolymer. 
[Means for Solving the Problem] 
[0010] 

A chemical amplification type photoresist composition for ArF excimer lasers, this invention persons, By 
using a copolymer manufactured from a monomer with a specific butyrolactone ring as a result of repeating 
research variously especially about a positive type photoresist composition as a resinous principle, 
Sensitivity which has good transparency and was excellent to an ArF excimer laser, It finds out that a 
chemical amplification type photoresist composition which shows resist pattern shape, dry etching-proof 
nature, and adhesion, and has high compatibility to alkali is obtained, and came to make this invention based 
on this knowledge. 
[0011] 

That is, this invention is a general formula. 
[Formula 1] 

R 1 

I 

CH 2 =C 

I 

C = 0 (i) 



0 




(R 1 in a formula is a hydrogen atom or a methyl group) 

It comes out and the acrylic acid or methacrylic acid ester expressed is provided. 
[0012] 

The ester of the acrylic acid of this invention, or methacrylic acid expressed with said general formula (I), 
Since the copolymer which is a new molecular entity of literature non-**, and is obtained using this as one 
ingredient of a monomer has the character which the solubility over alkali increases by operation of acid, it 
is preferred as a resinous principle of chemical amplification type photoresist. 
[0013] 

The acrylic acid or methacrylic acid ester of this invention is a formula, for example to acrylic acid or 
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methacrylic acid. 
[Formula 2] 

OH 




(II) 



It can manufacture by coming out and making 3 **H[DOROKISHI** 1 **OKISA cyclopentane 2 **ON 

expressed react in accordance with the conventional esterification method. 

[0014] 

In order to manufacture a copolymer suitable as a resinous principle of a chemical amplification type 
photoresist composition using acrylic acid or methacrylic acid ester of this invention, Acrylic acid or 
methacrylic acid ester of this invention, Copolymerization is carried out in accordance with a method of 
manufacturing comonomers which have acrylic acid, methacrylic acid ester, or a non-acid dissociation 
nature protective group which has publicly known (A) acid dissociation nature protective group, such as 
acrylic acid or methacrylic acid ester, and a conventional copolymer. 
[0015] 

As an example as acrylic acid or methacrylic acid ester which has the above-mentioned publicly known (A) 
acid dissociation nature protective group, A hydrogen atom of a carboxyl group of acrylic acid or 
methacrylic acid A tert-butyl group, 2 **TETORA hydropyranyl group, 2 **TETORA hydronaliumfuranyl 
group, 1 **MECHIRU cyclohexyl group, Ester etc. of a thing replaced with 1 **MECHIRU adamanthyl group, 
1 **ETOKISHI ethyl group, 1 **METOKI Cipro pill group, etc., acrylic acid or methacrylic acid, and 2 
**HIDOROKISHI** 3 **PINANON can be mentioned. 

As an example of acrylic acid or methacrylic acid ester which has a publicly known non-acid dissociation 
nature protective group, A hydrogen atom of a carboxyl group of acrylic acid or methacrylic acid An 
adamanthyl group, A cyclohexyl group, a naphthyl group, benzyl, 3 **OKISO cyclohexyl group, Bicyclo[2, 2, 
1]heptyl group, Acrylic acid or methacrylic acid etc. which protected a carboxyl group like ester of a thing 
replaced with a tricyclo deca nil group, an acetonyl group, etc., acrylic acid or methacrylic acid, and a 
terpineol by an acid nondissociative substituent can be mentioned. 
[0016] 

In manufacturing acrylic acid of this invention, or a copolymer of methacrylic acid ester, in order to give 
alkali solubility other than the above-mentioned (A) comonomer according to a request further, unsaturated 
carboxylic acid with (B) ethylenic double bond can be used together. As such unsaturated carboxylic acid, 
although there are acrylic acid, methacrylic acid, maleic acid, fumaric acid, etc., for example, acrylic acid and 
methacrylic acid are preferred especially in these. 
[0017] 

As a comonomer which carries out copolymerization to acrylic acid of this invention, or methacrylic acid 
ester, a monomer commonly used by copolymer of (C) chemical amplification type resinous principle can be 
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further used according to a request. As such a thing, alkyl ester of acrylic acid or methacrylic acid, For 
example, methyl acrylate, ethyl acrylate, acrylic acid propyl, Acrylic acid isopropyl, acrylic acid n 
**BUCHIRU, isobutyl acrylate, Acrylic acid n **HEKISHIRU, acrylic acid octyl, 2-ethylhexyl acrylate, Acrylic 
acid lauryl, acrylic acid 2 **HIDOROKISHI ethyl, 2-hydroxypropyl acrylate, and corresponding alkyl 
methacrylate, The amide of acrylic acid or methacrylic acid, for example, acrylamide. N **MECHI roll 
acrylamide, diacetone acrylamide and corresponding methacrylamide, a compound with an ethylenic linkage 
like acrylonitrile, a methacrylonitrile, VCM/PVC, and ethyl vinyl ether, etc. are mentioned. 
[0018] 

In addition, a general formula 
[Formula 3] 



R 1 O 



C H 2 = 




(III) 



(R 1 in a formula has the same meaning as the above, and X is a methylene group or an alkylation methylene 
group) 

The acrylic acid or the methacrylic acid ester, and the general formula which are come out of and expressed 
[Formula 4] 




(IV) 



(R 1 in a formula is the same as the above, and, as for R 2 , the methylene group and Z in which a hydrogen 

atom or a low-grade alkyl group, and Y have an oxygen atom, a methylene group, or an acyl group are a 

methylene group, an alkylation methylene group, or a carbonyl group) 

It can come out and the acrylic acid or methacrylic acid ester expressed can also be used. 

[0019] 

As the acrylic acid or methacrylic acid ester expressed with said general formula (III), 
2-oxacyclopentane-4-one-1-yl ester of acrylic acid, 3-methyl-2-oxacyclopentane-4-one-1-yl ester or 
3,3-dimethyl-2-oxacyclopentane-4-one-1-yl ester, and corresponding ester of methacrylic acid can be 
mentioned. 
[0020] 
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As acrylic acid or methacrylic acid ester expressed with said general formula (IV), 
2,4-dioxacyclohexa-5-one-1-yl ester of acrylic acid, 3-methyl-2,4-dioxacyclohexa-5-one-1-yl ester, 
3,3-dimethyl-2,4-dioxacyclohexa-5-one-1-yl ester, 1-methyl-2-oxacyclohexa-3,5-dione-1-yl ester, the 1 
**MECHIRU** 4 **ASECHIRU** 2 **OKISA cyclohexa 3, 5 **J[ON** 1 **IRU ester, and corresponding 
ester of methacrylic acid can be mentioned. 
[0021] 

As a comonomer which carries out copolymerization to acrylic acid of this invention, or methacrylic acid 
ester, In the above-mentioned thing, especially Acrylic acid 2 **TETORA hydropyranyl, acrylic acid 2 
**TETORA hydronaliumfuranyl, Acrylic acid 1 **ETOKISHI ethyl, An acrylic acid 1 **METOKI Cipro pill. And 
acid dissociation nature has high 2 **TETORA hydropyranyl ester of acrylic acid and methacrylic acid 
especially acrylic acid, or methacrylic acid which protected a corresponding hydroxyl group of a carboxyl 
group like methacrylic acid ester by an acid dissociation nature substituent of an acetal system, Since a 
copolymer with few dependencies by exposure afterbaking processing is given, it is advantageous. 
[0022] 

As for acrylic acid or methacrylic acid ester, and each of above-mentioned comonomers of this invention, it 
is preferred that a constitutional unit derived from the former carries out copolymerization 20-80-mol% of 
all the constitutional units at a rate that a copolymer which is in 50-80-mol% of the range especially is 
obtained. If a copolymer with such a constitutional unit is used as a resinous principle, a chemical 
amplification type resist composition in which contrast of dry etching-proof nature, adhesion, an unexposed 
part, and an exposure part gives a good resist pattern will be obtained. 
[0023] 

A copolymer obtained using acrylic acid or methacrylic acid ester of this invention can be used as a 
chemical amplification type resist composition by combining with an acid generator. Out of a compound 
known as an acid generator of a chemical amplification type resist composition until now, this acid generator 
can be chosen arbitrarily and can be used. 

What is shown below, for example can be mentioned as such a compound. 
[0024] 

(b) Screwsulfonyl diazomethane; 

Bis(p **TORU enesulfonyOdiazomethane, bis(1, 1 **JIME chill ethylsulfonyQdiazomethane, 
bis(cyclohexylsulfonyl)diazomethane, bis(2, 4 **JIME chill phenyl slufonyOdiazomethane, etc. 
[0025] 

(**) Nitrobenzyl derivative; 

P-toluenesulfonic-acid 2 **NITORO benzyl, the p-toluenesulfonic acid 2, 6 **JINITORO benzyl, etc. 
[0026] 

(**) Sulfonic ester; 

Pyrogalloltrimesylate, pyrogallol tritosylate, etc. 
[0027] 

(**) Onium salt; 

Diphenyliodonium hexafluoro FESUFETO, phenyliodonium (4 **METOKISHI phenyl) trifluoro 
methanesulfonate, Bis(p-tert-buthylphenyl)iodonium trifluoro methanesulfonate, Triphenylsulfonium 
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hexafluoro FESUFETO, diphenyl (4 **METOKISHI phenyl) sulfonium trifluoro methanesulfonate, diphenyl 

(p-tert-buthylphenyl) sulfonium trifluoro methanesulfonate, etc. 

[0028] 

(**) Benzoin tosylate and its alkylation object; 

Benzoin tosylate, alpha **MECHIRU benzoin tosylate, etc. 

[0029] 

(**) Containing halogen triazine compound; 

2-(4 **METOKISHI phenyl)-4, 6 **BISU (trichloromethyl)-1,3,5-triazine, 2-(4 **METOKISHI naphthyl)-4, 6 
**BISU (trichloromethyl)-1,3,5-triazine, 2-[2-(2 **FURIRU) ethenyl]-4, 6 **BISU 
(trichloromethyl)-1,3,5-triazine, 2-[2-(5 **MECHIRU** 2 **FURIRU) ethenyl]-4, 6 **BISU 
(trichloromethyl)-1,3,5-triazine, 2-[2-(3, 5 **J[METOKISHI phenyl) ethenyl]-4, 6 **BISU 
(trichloromethyl)-1,3,5-triazine, 2-[2-(3, 4 **JIMETOKISH[ phenyl) ethenyl]-4, 6 **BISU 
(trichloromethyl)-1,3,5-triazine, 2-(3, 4 **MECHI range oxyphenyl)-4, 6 **BISU 
(trichloromethyl)-1,3,5-triazine, 2 and 4, 6 **TORISU (2, 3 **JIBUROMO propyl)-1,3,5-triazine, etc. 
[0030] 

(**) Oxime sulfonate which has a cyano group; 

alpha-(methylsulfonyloxyimino) phenylacetonitrile, alpha-(methylsulfonyloxyimino)-4 **METOKISHI 
phenylacetonitrile, alpha-(trifluoro methylsulfonyloxyimino) phenylacetonitrile, alpha-(trifluoro 
methylsulfonyloxyimino)-4 **METOKISHI phenylacetonitrile, 
Alpha-(ethylsulfonyloxyimino)-4-methoxyphenyl acetonitrile, 

Alpha-(propylsulfonyloxyimino)-4-methylphenyl acetonitrile, alpha-(methylsulfonyloxyimino)-4 **BUROMO 
phenylacetonitrile, alpha-(methylsulfonyloxyimino)-1 **SHIKURO pentenylacetonitrile, alpha~[1-(or 2-) 
naphthyl-sulfonyloxy-imino]-4 **METOKISHI benzyl cyanide, alpha-(10-camphor sulfonyloxy 
imino)-4-methoxybenzyl cyanide, etc. 
[0031] 

Especially a desirable thing is oxime sulfonate which has onium salt and a cyano group in these acid 
generators, a blending ratio of a resinous principle and an acid generator in a chemical amplification type 
resist composition receives resinous principle 100 weight section — an acid generator — it is one to 10 
weight section preferably 0.5 to 30 weight section. If an acid generator becomes less than this range, image 
formation will be impossible, if it increases, it will not become a uniform solution but preservation stability 
will fall. 
[0032] 

According to a request, it adds to this photoresist composition at a resinous principle and an acid generator, 
An addition ingredient commonly used by the usual chemical amplification type photoresist. For example, it 
can blend in quantity of a range from which the characteristic of this invention constituents, such as an 
antihalation agent, an antioxidant, a thermostabilizer, an adhesiveness improver, a plasticizer, colorant, a 
surface-active agent, additional resin, organic carboxylic acid, and amines, is not prevented. 
[0033] 

Thus, as for a prepared photoresist composition, it is preferred to use in the use in a form of a solution 
which dissolved each above-mentioned ingredient in a solvent. As an example of such a solvent, acetone, 
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methyl ethyl ketone, cyclohexanone, Ketone, such as methyl isoamyl ketone and 2 **HEPUTANON, 
ethylene glycol, Ethylene glycol mono- acetate, a diethylene glycol, diethylene-glycol mono- acetate, 
Propylene glycol, propylene glycol mono- acetate, dipropylene glycol, Or monomethyl ether of dipropylene 
glycol mono- acetate, A polyhydric alcohol class of monoethyl ether, monopropyl ether, monobutyl ether, or 
monophenyl ether, and its derivative, Ester species, such as cyclic ether [ like dioxane ], methyl lactate, 
ethyl lactate, methyl-acetate and ethyl acetate, butyl acetate, methyl pyruvate, ethyl pyruvate, methoxy 
methyl propionate, and ethoxyethyl propionate, can be mentioned. These may be used independently, and 
two or more sorts may be mixed and they may be used. 
[0034] 

In order to carry out pattern formation using this photoresist composition, For example, this photoresist 
composition is applied on substrates, such as a silicon wafer, After performing prebaking for 30 to 150 
seconds at 70-150 ** and forming a regist layer, it irradiates with radiation, such as an ArF excimer laser, 
via a mask, heating at about 70-150 ** is performed for 150 seconds from 30 seconds, and, subsequently 
negatives are developed. As a developing solution of resist, an alkaline aqueous solution can be used, an 
exposure part dissolves in an alkaline aqueous solution, and a pattern of a positive type is obtained by 
development. Solution, such as tetramethylammonium hydroxide and Kolin, can be used as an alkaline 
aqueous solution. 
[Effect of the Invention] 
[0035] 

According to this invention, the new acrylic acid or methacrylic acid ester which gives a copolymer suitable 
as a resinous principle of chemical amplification type resist is provided. 
[Best Mode of Carrying Out the Invention] 
[0036] 

Next, although the best gestalt for carrying out this invention according to an example is explained, this 

invention is not limited at all by this. 

[0037] 

EXAMPLE 

55.1 g (0.54 mol) of 3 **HIDOROKISHI** 1 **OKlSA cyclopentane 2 **ON, After dissolving in 200 ml of 
tetrahydrofurans and agitating 60 g (0.60 mol) of triethylamine enough, 62.4 g (0.60 mol) of methacryloyl 
chloride was dropped at this over 1 hour at 25 **. 

Subsequently, reaction mixture was filtered after making it react at 25 ** for 24 hours. The solvent of the 
filtrate was distilled off, residual output was dissolved in 300 ml of diethylether, and the sodium hydroxide 
solution washed 10 times 10% of the weight. Subsequently, column chromatography refines by using n 
**HEPUTAN as a solvent, and it is a formula as a colorless fluid. 
[Formula 5] 
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It came out and the methacrylic acid ester expressed was obtained. 

As a result of measuring 1 H-NMR (solvent: acetone d 6 ) of this output, the peak was observed in 1.92 ppm, 

2.30-2.50 ppm, 3.90-4.10 ppm, 5.20 ppm, 5.60 ppm, and 6.12 ppm. 

[0038] 

Reference example 

17.4 g (mol % to 0.094 mol and total monomers is 75-mol %) of methacrylic acid ester obtained in the 
example, 5.3 g (mol % to 0.031 mol and total monomers is 25-mol %) of methacrylic acid 2 **TETORA 
hydropyranyl was dissolved in 560 g of tetrahydrofurans, 0.81 g of azobisisobutyronitrile was added as a 
reactional initiator, and the polymerization reaction was carried out at 75 ** for 3 hours. After ending 
reaction, the reactant was poured into 5 I. of n **HEPUTAN, the polymer was deposited, and reduced 
pressure drying of the obtained copolymer was carried out under the room temperature. Thus, the 
above-mentioned methacrylic acid ester and the copolymer of methacrylic acid 2 **TETORA hydropyranyl 
were obtained. The yield of this copolymer was 14.9g, weight average molecular weight was 13,500, and the 
degree of dispersion was 2.01. 
[0039] 

Thus, polymer 100 weight section and the amount part of bis(p-tert-buthylphenyl)iodonium trifluoro 
methanesulfonate duplexs which were obtained were dissolved in propylene-glycol-monomethyl-ether 
acetate 680 weight section, and a positive-resist solution was obtained. 

Subsequently, a regist layer of 0.5 micrometer of thickness was formed by applying this resist solution on a 
silicon wafer using a spinner, and drying for 90 seconds at 100 ** on a hot plate. Subsequently, with an ArF 
exposure device (made by NIKON CORP.), after irradiating with an ArF excimer laser (193 nm) selectively, 
PEB treatment was carried out for 110 ** 90 seconds, and, subsequently paddle development was carried 
out for 65 seconds in tetramethylammonium hydroxide solution 2.38% of the weight, and it rinsed for 30 
seconds and dried. 
[0040] 

It was 6.0 mJ/cm 2 , when the 0.25-micrometer line and space formed by such operation made sensitivity 
exposure time formed in 1:1 and measured it per mJ/cm 2 (amount of energy). 
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When sectional shape of the 0.25-micrometer resist pattern formed by doing in this way was observed with 
a SEM (scanning electron microscope) photograph, it was a resist pattern of a vertical rectangle to a 
substrate. 

Even a 0.20-micrometer resist pattern was resolved by such operation, and there was no failure by a 
pattern. 

Subsequently, it was 1.1, when dry etching was carried out by having made tetrafluoro methane into etching 
gas by etching device OAPM-406 (made by TOKYO OHKA KOGYO CO., LTD.), the amount of film 
decreases per unit time estimated dry etching-proof nature and polyhydroxy styrene was set to 1.0. 
[0041] 

Comparison reference example 1 

It is a formula like an example using methacrylic acid adamanthyl of quantity which mol % to total monomers 
consists of instead of methacrylic acid ester of formula (V) used in the example with 50-mol %. 
[Formula 6] 




(V I) 



It came out and the copolymer of methacrylic acid adamanthyl and methacrylic acid 2 **TETORA 
hydropyranyl which are expressed, and methacrylic acid was obtained. The yield was 16.0g, weight average 
molecular weight was 16,500, and the degree of dispersion was 2.20. 
[0042] 

In the reference example, like the reference example, the positive-resist solution was prepared and the 
resist pattern was formed on the conditions same subsequently as a reference example except having 
replaced the polymer with tales doses of the above-mentioned polymers. 

Sensitivity of the same definition as a reference example in that case is 15 mJ/cm 2 , and a resist pattern of 
0.30 micrometer or less was not able to be resolved. 

It was 1.0 when the dry etching-proof nature of the same definition as a reference example was investigated. 
[0043] 

Comparison reference example 2 

Instead of methacrylic acid ester shown by formula (V) in an example, it is a formula. 
[Formula 7] 



11 



JP 2005-298517 




(VII) 



It came out and the copolymer of the above-mentioned monomer and methacrylic acid 2 **TETORA 
hydropyranyl was obtained completely like the example using 17.2 g (mol % to 0.094 mol and total monomers 
is 75-mol %) of methacrylic acid ester of a compound expressed. The yield of this copolymer was 14.7g, 
weight average molecular weight was 14,500, and the degree of dispersion was 1.98. 
[0044] 

Using the above-mentioned copolymer, like the reference example, the positive-resist solution was 
prepared and the resist pattern was formed on the conditions same subsequently as a reference example. 
The sensitivity of the same definition as the reference example in that case is 5.0 mJ/cm 2 , Although even a 
0.25-micrometer resist pattern was resolved by such operation and there was no failure by a pattern, when 
the sectional shape of the formed 0.30-micrometer resist pattern was observed with the SEM (scanning 
electron microscope) photograph, it was a resist pattern of trapezoidal shape to the substrate. 
Similarly, when dry etching-proof nature was investigated, it was 1.5. 
[Industrial applicability] 
[0045] 

Acrylic acid or methacrylic acid ester of this invention is useful as manufacturing raw materials of a 
copolymer suitable as a resinous principle of chemical amplification type resist. 



[Translation done.] 
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